In a recent publication (1) electrophoretic data were reported on two mucoproteins obtained by fractionation of human gastric juice according to the method of Glass and Boyd (2) . One of the separated components, "glandular mucoprotein," contains an acid mucopolysaccharide as a prosthetic group, while the other separated mucoprotein, termed "mucoproteose," contains a neutral polysaccharide as a prosthetic group. Both mucoproteins were found to be fairly homogeneous electrophoretically and both were negatively charged in the pH range studied (5.0 to 8.5); however, the "glandular mucoprotein" migrated with an exceptionally high mobility and the "mucoproteose" with an exceptionally low mobility. The present study was undertaken to ascertain whether or not the electrophoretic data reported on these two chemically fractionated mucoproteins could be correlated with the electrophoretic pattern of whole human gastric juice.
METHOD
Fasting gastric juice was obtained by intubation of healthy volunteers and patients with peptic ulcer. The subjects were urged not to swallow saliva. Specimens discolored by bile were discarded. The gastric juice collected was then treated by one of the following methods: Method A: Freshly collected juice was filtered, neutralized to a pH of approximately 7 by adding dropwise, with twirling, 1 N sodium hydroxide, dialyzed for 24 hours against cold (50 to 100 C.) running tap water, dialyzed for 24 hours against cold (20 to 50 C.) distilled water, and then dried by lyophilization. Method collection, the gastric juice was placed in a refrigerator maintained at 20 to 50 C. At a later time, varying from a few hours to several days, the gastric juice was filtered, dialyzed against cold running tap water and distilled water, and lyophilized.
The prepared material was then dissolved in buffer. Both phosphate and veronal buffers were used; an ionic strength of 0.1 M was maintained in all experiments. In the initial experiments the concentrations of the protein solutions varied from 1 per cent to 2 per cent; in later experiments concentrations of 2.5 per cent to 5 per cent were used. At these higher concentrations the protein solutions were turbid but could be cleared by centrifuging for 15 minutes at 15,000 to 20,000 RPM. It is recognized that this maneuver may remove some of the less soluble components but loss of some material would not vitiate the inferences drawn from this study. All protein solutions were dialyzed against the buffer used through Visking tubing tied off at both ends; if this precaution was not taken the solutions within the tubing swelled and consequently became more dilute. Specimens of saliva were immediately filtered, dialyzed against cold running tap water and cold distilled water, and lyophilized. This material was then dialyzed against the buffer prior to electrophoresis. Figure 1 . To facilitate discussion the various peaks are arbitrarily identified by symbols, corresponding to those used in Table I .
An inspection of These conditions were deemed the best for analysis to achieve optimal resolution and greatest protein concentration (the solubility was greater at a higher pH).
2. Patterns in the gastric juice of healthy subjects. Six electrophoresis experiments on material obtained from the gastric juice of healthy subjects were carried out in veronal buffer at a hydrion concentration of 8. The possibility that the G-2 group proteins in gastric juice represented solely contaminating saliva was ruled out by finding a small diffuse G-2 peak, of a size comparable to that seen in the gastric juice of intact subjects, in the gastric juice of Tom, an individual with a gastric fistula and an occluded esophagus (3). The ascending limb of the electrophoretic pattern, after 5,070 and 9,810 seconds, is shown in Figure 3; and relative concentrations of the lyophilized gastric proteins (L.G.P.), the "glandular mucoprotein" (MIPN), and the "mucoproteose" (MPTS) in each solution are tabulated in Table III .
The electrophoretic pattern of the plain gastric specimen is shown in Figure 4 , upper tracing. It is a typical pattern, consisting of a fairly homogeneous leading component, G-1; a very inhomogeneous, diffuse center component, G-2a; a slight amount of protein forming a fairly slow peak, G-2b; and a fairly homogeneous, slowest moving component, G-3. The added MPN formed a peak about midway between components G-1 and G-2a (Figure 4 , middle tracing). The added MPTS increased the area of the slowest moving component, G-3 ( Figure 4, lower tracing) . The mobilities of the components (calculated from the descending limb) are given in Table IV Boyd (2) Bile-free gastric juice from a fasting patient with duodenal ulcer was collected and filtered at twenty minute intervals over a three hour period. This gastric juice was then divided into three equal portions and fractionated as follows: Fraction 1 was obtained by treating one portion by method as described above. Fraction 2 was obtained by treating a second portion by the first step in the Glass and Boyd method (2) lyophilized. Fraction 3 was obtained by treating a third portion by the first two steps in the Glass and Boyd method, i.e., removal of contaminants with trichloracetic acid and precipitation of "mucin" with acetone. The "mucin" was then dissolved in 0.1 N sodium hydroxide, was dialyzed, and then lyophilized.
An electrophoresis experiment was performed on each of the fractions obtained in the manner described above. The Aminco portable electrophoresis apparatus and clinical cell were employed, and the analyses were carried out using 0. strength veronal buffer of pH 8.5. The ascending limb electrophoretic patterns of the three fractions are shown in Figure 5 , and the mobilities of the designated components (calculated from the descending limb) are tabulated in Table V .
The electrophoretic pattern of whole gastric juice proteins (Fraction 1) exhibited five maxima in the refractive index gradient curve, one of them representing the stationary boundary ( Figure 5) (2) that the trichloracetic acid removes contaminating salivary proteins, and since it has been shown above that salivary proteins are related to the G-2 group proteins, the absence of any G-2 group in the electrophoretic patterns of Fractions 2 and 3 is not altogether surprising. However, it should be stressed that the trichloracetic acid removes the G-2 proteins of gastric origin as well as those of salivary origin.
The relative concentration of the G-3 protein, as determined from the electrophoretic diagrams, was virtually identical for Fractions 1, 2, and 3. In addition, in all three fractions the mobilities of this component were of the same order of magnitude and the symmetry was essentially the same. DISCUSSION Although it was demonstrated that contaminating salivary proteins contribute to the G-2 group components, the experiment on the juice of the gastric fistulous subject with occluded esophagus suggests that gastric juice proteins also contribute to this group. The peak designated as the G-3 component indicated the presence of a fairly homogeneous protein, migrating at a very low mobility. This component was electrophoretically identical with "mucoproteose" (MPTS) of Glass and Boyd. The studies of material partly fractionated by the Glass and Boyd method suggest that the mucoproteose concentration, as determined by chemical analysis, includes in part dialyzable, low molecular weight material. This fraction of mucoproteose could, of course, not be examined electrophoretically.
CONCLUSIONS
With the limitations in mind that the preparatory procedures may have altered the proteins, it may be stated that the electrophoretic pattern of whole human gastric juice reveals the presence of at least five electrophoretically distinct proteins, present in varying concentrations. The component of highest mobility seems to be related to, but is not identical with, the "glandular mucoprotein" of Glass and Boyd. The component of lowest mobility is electrophoretically identical with the "mucoproteose" of Glass and Boyd.
